Screening for metabolites from Penicillium novae-zeelandiae displaying radical-scavenging activity and oxidative mutagenicity: isolation of gentisyl alcohol.
In the search for new natural products with anti-oxidant activity, we have combined the cell-free assay based on the scavenging of the stable radical 2,2-diphenyl-1-picrylhydrazyl (DPPH), with a bioassay that detects oxidative mutagens. This bioassay uses a new Escherichia coli tester strain, IC203, specifically sensitive to oxidative stress due to a deficiency in the OxyR function. OxyR is a redox-sensitive transcriptional activator of genes encoding anti-oxidant enzymes such as catalase and peroxiredoxin alkyl hydroperoxide reductase. The positive response observed in E. coli IC203 with several known anti-oxidants, including cysteine, catechol and ascorbic acid, suggested to us the usefulness of the mutagenicity assay for a rapid screening of anti-oxidant compounds. The extract from Penicillium novae-zeelandiae was found to scavenge the DPPH radical. Subsequently, guided by the DPPH-scavenging assay and the oxidative mutagenesis assay, we isolated and identified three compounds in fractions from that active extract: patulin (1). 3-hydroxybenzyl alcohol (2). and gentisyl alcohol (2,5-dihydroxybenzyl alcohol) (3). Of these, gentisyl alcohol showed both DPPH-scavenging activity and oxidative mutagenicity. This compound also gave rise to intracellular formation of superoxide, evaluated by monitoring the oxidation of dihydroethidium, and was able to inhibit mutagenesis induced by the model oxidant t-butyl hydroperoxide (t-BuOOH).